Background. Tumour size, grade and subtype are the main prognostic factors in adult patients presenting with soft-tissue sarcoma. Planning for appropriate management, including the need for additional staging investigations and neoadjuvant therapy, is dependent on reliable preoperative histopathological results. Objectives. To determine whether there is agreement between preoperative and post-excision histological findings in patients presenting with soft-tissue sarcoma, and whether the agreement is influenced by the subtypes of sarcomas. Methods. Records of adult patients who had soft-tissue sarcomas excised were reviewed. Kaposi's sarcoma and gastrointestinal stromal tumours were excluded. Data were retrieved from the Department of Anatomical Pathology of the National Health Laboratory Service and theatre records at Chris Hani Baragwanath Academic Hospital, Johannesburg, South Africa, and included patient demography, tumour sites and size, HIV status, biopsy types and post-excision histological findings. Results. Records of 153 patients were found (median age 44 years). The majority of the sarcomas were >5 cm in diameter, deep seated and localised in extremities. The commonest subtype, irrespective of HIV status, was dermatofibrosarcoma protuberans. Fine-needle aspiration biopsy (FNAB) results were inaccurate in determining the malignant nature, grade and subtype of sarcoma. Rates of accurate tumour subtype classification following core needle and incision biopsies when compared with post-excision histological findings were 73.1% and 78.3%, respectively. Conclusion. FNAB should not be used in the primary evaluation of soft-tissue tumours. A report of spindle cells on the FNAB smear should be followed by core needle or incision biopsy. Incision biopsy is superior to core needle biopsy in the classification of sarcomas by subtype.
Soft-tissue sarcomas are rare, comprising less than 1% of adult solid-organ malignant tumours. [1] [2] [3] They occur at a median age of 65 years. [4, 5] The common histological subtypes are malignant fibrous histiocytoma (MFH) (24%), leiomyosarcoma (21%), liposarcoma (19%), synovial sarcoma (12%) and malignant peripheral nerve sheath tumour (6%). [6] Soft-tissue sarcomas most frequently affect the extremities and include MFH (40%), liposarcoma (25%), synovial sarcoma and fibrosarcoma. [7] Appropriate management is reliant on an accurate preoperative histology result. Excision biopsy is recommended for tumours <3 cm in diameter. For larger tumours, acceptable preoperative biopsy techniques for tissue diagnosis are core needle and incision biopsy. [6] Fine-needle aspiration biopsy (FNAB) is reported as unreliable in most studies, although a study by Hirachand et al. [8] showed a 80% accuracy in diagnosing sarcoma. Core needle biopsy is less invasive than, cheaper than, easier than and preferred to incision biopsy. [1, 9, 10] It is also reported to be up to 99% accurate in the diagnosis of soft-tissue sarcomas, [11] although it is not reliable if there is necrosis. [12] In the majority of studies, incision biopsy is more accurate than core biopsy but is associated with higher rates of morbidity. [13] Traditionally, the prognosis for sarcoma has been defined by grade, tumour size and depth, location and the state of resection margins (clear, close and surgical violation of the capsule). Two of the best established grading systems are the French Federation of Cancers Centres (FNCLCC) and the National Cancer Institute (NCI). [14] Parameters used in the FNCLCC system are tumour differentiation, mitotic count and tumour necrosis. The FNCLCC system is superior to the NCI's in predicting mortality and distant metastases, it has a better correlation with overall survival, [14] and it is more reproducible. [15] The NCI system analyses parameters such as histological type, mitotic activity, extent of necrosis, cellularity, amount of matrix and degree of necrosis. There are more than 50 histological subtypes of sarcomas, which have been classified according to their metastatic potential as low, intermediate or high. [5, 6] It is currently considered that histological subtypes are of greater prognostic significance than grade. [6] Accurate preoperative diagnosis is important because further investigations may be tailored accordingly. Few pathologists have extensive experience in accurately reporting preoperative biopsies according to their subtypes. Furthermore, there is an up to 40% discrepancy in specific histological diagnoses between pathologists, and criteria defining tumour grades also differ. [6, 7] This may affect the reported incidence of soft-tissue sarcomas and their management. A chest computed tomography scan is routinely used to look for metastases, but it is not appropriate in sarcomas that rarely metastasise, such as dermatofibrosarcoma protuberans (DFSP). Subtypes of soft-tissue sarcomas, for example Ewing's sarcoma and rhabdomyosarcoma, are sensitive to chemotherapy [5, [16] [17] [18] [19] and radiotherapy, [18, 19] and the patient may benefit from neo adjuvant therapy.
Objectives
The pattern of presentation of soft-tissue sarcomas in our setting has not been studied. This study therefore aimed to describe the demography, tumour location and histological subtypes of soft-tissue sarcomas seen at Chris Hani Baragwanath Academic Hospital (CHBAH), Johannesburg, South Africa. The grading system preferred by our pathologists, the accuracy of preoperative biopsy and whether this is influenced by sarcoma subtype was also investigated.
Methods
We conducted a retrospective review of pathology records of patients who under- Data included patients' demographic characteristics, HIV status, site, depth and size of the sarcomas, pre-excision biopsy techniques, histological subtypes, tumour grades, reported sarcoma grading systems and excision margins. Descriptive statistics were used to report occurrence of sarcomas by gender, tumour site and tumour subtypes.
Results
Records of 153 patients matched our inclusion criteria. The demography and sarcoma description, including resection margins, are given in Table 1 . The median age of the patients was 45 years (range 12 -82), and 77 were male and 75 female. The median ages for males and females were 38.6 and 48.9 years, respectively. Of the sarcomas, 82 (74.5%) of the 110 for which information on size was available were >5 cm in diameter, 80/112 (71.4%) were deep, 32/112 (28.6%) were superficial, and 13/153 (8.5%) were recurrent. The HIV status of 59/153 patients (38.6%) was known, and of these 12 (20.3%) were positive.
Excluding 28 gynaecological and two unspecified sarcomas, 67/123 sarcomas (54.5%) were in the extremities, 44 (35.7%) in the trunk and retroperitoneum and 12 (9.8%) in the head and neck region (Fig. 1) . The majority (51/67, 76.1%) of sarcomas in the extremities were in the lower limbs, most (39/51, 76.5%) in the thigh. DFSP was the most common sarcoma (18.0%, 27/150 cases for which data on subtype were available), followed by leiomyosarcoma (12.7%, 19/150). In contrast to other studies, [6, 20] liposarcoma (5.3%) and MFH (1.3%) were not among the most common (Fig. 2) .
Excision was performed in 107 patients (69.9%). Margins were clear in 16.3% of the 92 specimens for which margins were mentioned in the histological reports, positive in 57.6% and close in 26.1% (Table 1) . Tumour grade was reported in 39.3% (42/107) of post-excision histology results. The FNCLCC and NCI grading systems were used in 9.3% and 1.8% of reports, respectively. Differentiation was Table 2 .
Discussion
The median age of patients who had excision of soft-tissue sarcomas in this study was 44 years (range 12 -82), which is approximately 20 years younger than reported in the literature. [4, 5] Similar to other publications, [7] the majority of the non-gynaecological sarcomas (54.5%) were in the extremities, most (76.5%) on the proximal part of the lower limbs. There was no evidence of gender predilection. DFSP was the most commonly reported sarcoma (18.0%). Toro et al. [20] reported a relatively high prevalence of DFSPs (10.5%) in an audit of 26 758 soft-tissue sarcomas in which the most common subtypes were leiomyosarcomas (23.9%), MFHs (17.1%) and liposarcomas (11.5%), then DFSPs, rhabdomyosarcomas (4.6%) and angiosarcomas (4.1%). Surprisingly, liposarcoma and MFH have been reported to be rare in our hospital. [6] HIV status did not appear to influence the pattern of occurrence of soft-tissue sarcoma, including histological subtypes. However, there were only a few positive HIV test results (12, 7 .8% of the total number of patients).
In a significant proportion of patients in the study (34/153, 22.2%), FNAB before tumour excision was neither diagnostic (25/28, 89.3%) nor useful for grading and subtyping. In contrast to reports by Jones et al. [21] and Kilpatrick et al., [22] our study indicated that FNAB is not useful in the preoperative evaluation of soft-tissue sarcomas. It did not enable us to make accurate conclusions regarding grade or subtype in any of our cases, but when spindle cells were reported on FNAB (53.6%; 15/28), all tumours were found to be malignant at post-excision histological examination.
Core needle biopsy and incision biopsy were useful tools in the diagnosis of softtissue sarcoma, but at 76.5% and 82.8%, respectively, their accuracies were lower than those reported in previous studies. Skrzynski et al. [10] reported accuracies of 84% and 96% for core needle and incision biopsy, respectively, in a study of the correlation between preoperative and post-excision histological findings in softtissue sarcoma. Our findings also show the superiority of incision biopsy to core needle biopsy in both the diagnosis of sarcoma and tumour subtyping.
No record of a patient treated with amputation of an extremity was found, despite the fact that the majority of sarcomas were excised from extremities and were >5 cm in diameter. The large size of the tumours may explain the high prevalence of marginal resection.
Study limitations
As this was a retrospective study, there are some significant limitations. It is possible that some sarcomas were missed, as the search was limited to soft-tissue sarcomas that were excised. It is also probable that additional FNABs, core needle biopsies and incision biopsies were done, and that HIV tests were performed but records were missed. We could not access preoperative imaging results, how the biopsies were done or who did them, or whether some of the patients were given preoperative chemotherapy or radiotherapy. We were also not able to access information to enable us to comment on outcome after excision. Furthermore, most of the post-excision histology reports were limited to confirmation of sarcoma diagnosis without reporting findings according to one of the grading systems. The proportion of patients whose HIV status was known was very low, and precluded us from any conclusions in that regard.
Conclusion
We found that soft-tissue sarcoma in our setting presents at a relatively young age, that FNAB is unhelpful, and that incision biopsy is more accurate than core needle biopsy. The male/female ratio and distribution according to sites of occurrence mirrored those reported in the literature, and the most common soft-tissue sarcoma in the study was DFSP, irrespective of HIV status. Grade given, n 0 11 12
Correct grade, n/N 0 9/9 9/9
Accuracy, % 0 100.0 100.0 
